Effects of focal cerebral ischemia on inositol 1,4,5-trisphosphate 3-kinase and 5-phosphatase activities in rat cortex.
Ins(1,4,5)P3 3-kinase and 5-phosphatase are important enzymes responsible for the metabolism of Ins(1,4,5)P3, a second messenger for mobilization of intracellular Ca2+ stores. Focal cerebral ischemia induced in Long Evans rats through occlusion of the right middle cerebral artery (MCA) and both common carotid arteries resulted in a time-dependent decrease in the 3-kinase activity but not the 5-phosphatase activity. Approximately 50% of the 3-kinase activity in the cerebral cortex of the right MCA territory disappeared after 60 min of ischemia, and the enzyme activity was not restored during reperfusion. Reperfusion for 24 hr after a 60 min ischemic insult almost abolished the 3-kinase activity but the 5-phosphatase activity remained unaltered. These results suggest that the Ins(1,4,5)P3 3-kinase is one of the target enzymes of cerebral ischemia. The changes in Ins(1,4,5)P3 metabolism may be associated with the changes in intracellular Ca2+ homeostasis that underlies the pathophysiology of neuronal cell death.